Highway interchanges provide the interface for and moderate access to the surface street system and help control congestion. Understanding the relationship between land use and transportation near highway interchanges can help to direct resources where they are most needed to maintain the integrity of the adjacent road system. This paper characterizes and ranks highway interchange 
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is credited with helping draft some of the most progressive planning legislation in the nation.
He promoted Senate Bill 10 (1969), the mandatory requirement for every city in the state to have a comprehensive land-use plan that included urban growth boundaries (UGB's), and Senate Bill 100 (1973) that created the Land Conservation and Development Commission (LCDC) and the Department of Land Conservation and Development (DLCD). This legislation has profoundly affected the way Oregonians interact with the landscape. It has created land use policies that are directed toward reducing sprawl and it has led to transportation policies that are meant to increase multi-modal travel, support intelligent development patterns, and reduce traffic congestion. The relationship between land use and transportation is codified by these policies and forms the basis of the following research.
In 1991 LCDC created the Transportation Planning Rule (TPR), which requires all cities to develop and adopt Transportation System Plans (TSPs).
These system plans incorporate roadway, transit, bicycle, pedestrian, air, rail, water, and pipeline facilities. Larger jurisdictions must also address transportation system management, demand management, parking, and finance. Recently their observations is to show causality between land use and transportation behavior. Giuliano (2004) and Polzin (1999) investigate the opposite and try to illustrate how transportation influences the urban structure. Both dynamics exist and reciprocity between them occurs at different scales due to direct and indirect relationships.
Highway interchanges provide an important interface to the transportation system by increasing connectivity to the surface street system (AASHTO, 2005) .
Interchanges have also been found to affect land use, land values, development, employment opportunities, travel patterns and taxes (Land, 2000) . It has also been shown that highway interchanges can directly impact the development intensity in the nearby land by providing economic resources that in turn can cause congestion and safety hazards (Land, 2002) . The potential for interchanges to moderate the street networks that add traffic to highways has led to various management strategies and plans. Interchange area management plans (IAMP's) are important tools for decreasing the investment needed to improve and develop programs that protect the function of highway interchanges and adjacent interstate highway segments (Layton, 2000 land that has developed is tested for correlation with traffic volumes. Based on these variables the following three hypotheses are tested:
DATA
Interchange catchments
The concept of an interchange catchment is similar to the natural resource concept of a watershed except instead of water, the catchment boundaries delineate street networks that "flow" into highway interchanges. For every street in the region there is a highway interchange that is closest and provides
• Local government zoning decisions that intensify the use of land are associated/correlated with changes in transportation volumes on the state highway system.
• The rate of population growth is associated/correlated with changes in transportation volumes on the state highway system.
• The rate of land development is associated/correlated with changes in transportation volumes on the state highway system. 
Traffic Counts
The traffic count data are collected by ODOT and consists of average daily traffic counts (ADT) for the years 1996 and 2001. The traffic counts are attributed to a state highway GIS coverage that has been linear referenced by milepost. The highway segments vary across the state with shorter segments 
Development
Using satellite based land cover for urban analysis is a relatively nascent process, however Yang (2003) has shown the efficacy of using land cover change ���������  ��������  ������������ ���  ���  ���  �����  ���  ���  ���  �����  ������  ������  ������  ������  ������  ������  ������  ������  �����  ������  �����  ������  ������  �����  �����  ������  ������  ������  ������  ������  ������  �����  �����  �����  ������  �����  ������  ������  �����  �����  ������  ������  �����  ������  �����  �����  ������  �����  ������  ������  ������  �����  ������  �����  �����  ������  �����  �����  ������  ������  �����  ������  �����  �����  ������  �����  ������  ������  ������  �����  �����  ������  �����  ������  ������  ������  �����  ������  ������  �����  �����  �����  �����  ������  �����  ������  ������  ������  �����  �����  �����  �����  ������  ������  �����  ������  �����  ������  �����  ����� The author recognizes there are variations in how land is utilized between urban, sub-urban or rural areas. The traffic volume change in interchange catchments that are located in urbanized areas might respond differently to changes in the three independent variables when compared to sub-urban and rural areas. To further investigate the relationships between urbanization, interchange catchments and the independent variables a second set of Chi-square tests are performed. These tests involve analyzing interchange catchments in urban areas and catchments in rural and sub-urban areas.
ANALYSIS
The regression to test the relationship between the traffic volumes and the changes in population, development and zoning is not significant ( Table 2) .
The R Square value shows that only 6.2% of the change in traffic volumes is accounted for by the combined changes in population, development and zoning.
The bivariate frequencies generally show the relationships between the change in traffic volumes and the independent variables are such that low changes in volume have higher frequencies across all variables. The frequency of higher levels of change in the population, development and zoning variables are moderate with respect to traffic volume change ( value for changes in development is 6.373 (Table 4 ) and for zoning the Chi value equals 5.315 (Table 5) . Changes in population show a statistically significant relationship to changes in traffic volume as the Chi value is 12.010 with a 98% level of confidence (Table 6) volume, and changes in zoning and development are not statistically significant (Table 7) .
When the level of urbanization is factored into the relationship between interchange catchments and the independent variables a slightly different pattern emerges. The results show that in urban interchange catchments, population is the only factor that produces a statistically significant relationship with changes in transportation volumes.
Both the zoning and development variables show weak relationships (Table 8) . Interchange catchments in sub-urban and rural areas showed a statistically significant relationship with developed land. To fully comprehend the complexities between land use, transportation and highway interchanges further research is required. However, the differences in the Chi values between urbanized areas and sub-urban/rural areas suggest there is variability between interchange catchments within the region.
A variety of strategies should be developed and tailored to specific interchange types.
If the proposed amendment to change the TPR is directed towards limit- The complex nature of transportation, land use and highway interchanges suggests that relying on a single solution for solving problems on all interchanges is unwise. A systematic characterization and classification of the interchanges in the region is suggested as a precursor to applying a widespread solution to problems. Individual IAMP's can then be tailored and applied to provide a cost-effective benefit for interchange management.
